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Table 1 Oligenucleotides used in this study

Sequence (5'—3")

Application

F1 CCA CTG CAC TCC AGC CTG GGT GAC

RI CCA CTG CAC TCC AGEC CTG GGT GAC

F2 CAC TCC TAT TGA TCT GGT GGA C

R2 ATC CAG CTT CAA AAG CTC TTC

F3 AGC TCA TCA GTG AGA AAA CGG C

R3 AGC AAA GCA ACT GGC AGA TTC
Intronl4 GIA CCC AGA CAA CGT AAG TGT GA

CCC AGA CAA CAT AAG TGT GA

GCT GAC TTC CCA GAC AAC G

Forward (F1, F2, F3) and reverse (R1, R2,
R3) primers used to amplify the target
fragments of DPYD gene containing SNP sites.
Reverse primers were fluoresceintly labeled at
5" end.

Genotyping probes for DPYD ™ 2

2004 31 (11>

deleteC1897 Genotyping probes for DPYD " 3
GCT GAC TTC CAG ACA ACG
GTG GAC ATT AGT GTA GAA ATG
GI601A Genotyping probes for DPYD ™ 4
GTG GAC ATT AAT GTA GAA ATG
GAT TGA AGT TTA TAA ATC CIT T
Al627G Genotyping probes for DPYD ™ 5
GAT TGA AGT TTG TAA ATC CIT T
CAA CTC TGT GTT CCA CTT
T85C Genotyping probes for DPYD ™ 9
CAA CTC TGT GTC CCA CTT
AAA TCC TCG AAC ACA AAC
G62A Genotyping probes for DPYD " 12
AAA TCC TCA AAC ACA AAC
1.3 PCRT (PGEM ® , Promega A7), ¥UBEZERGEHE

%of B rdk B A BLRH = E A FR PCR (77
T, PCR R4 20 pl RMBEFER 1 x
PCR Z8 M3, 200 pmol/L dNTP, L3514 (F1.
F2. F3) % 0.1 pmol/L, F#H73/ 45 (R1. R2.
R3} &2 umol/L, HEL DNA 100 ng BLFFL DNA
40 ng, Taq B 1 U. PCR ¥ B{L (PTC-100™FFH
W H{, MJ. Research Inc) Z i E A:
04°CTHZEME 5 min: 94°CZEM 30 s, 60°CIEK 30 s,
T2°C HEAR 30 s, 40 MEM; &S AR 72°C AR
S min. PCR F=# ) 2. 5% B9T5 BRI B Ik 47
1.4 EPARY S5 A E A R A B

PABT A BB K 40 DNA A REAR AT PCR F38,
diiL P T4 DNA BB EZE2 T H# £

meﬁéwfﬁﬁ LLBT A I B 48 TR R AR

AR R4 PCR § 8P4 SRR, &
Hﬁﬁ&m%%uﬁﬁA SAREEL, b EAr A
Fr, F1T4 DNA EZEBEZET T 88, FUEEE
KA IM109 FFZ830 7 A E.
1.5 BEALE AR

FRERIE R FESTREEHRIRITE, EIBKE
e, ARKIKH 25% FAKEE A 1 umol/L B EBR/KHE
BRI 8 h, AEWEAEE. MEFTNEERRAR
AHE= FREER (Sigma A7) 95% B2 B2
., WKEEBRIA T pH £ 4.5, =R 4 30 min.
95% Z.BEHI BT, EW*EF%%,UﬁxﬁF
HEEBTEREAN % ML B (Sigma 247D
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K, EIE A E 30 min
(18.2 m)) H¥E, ERTEEH.
1.6 FEZEBRSANE &
HRETE T A (3 x88C, 0.01% SDS)
RHEIREE 40 pmol/L, &HL10 ul BT 96 LIk, H
TPEF BRI (Cartisan) 15T 2 A ZEBEEN
BH L, BARELAN 0.5 ol BHELN 200 pm,
EEA2 K RFENREEE 0%, EEF 23°C.
RERMLATEEHITERIEZRD 24 h

Milli-Q 2 2l K

Table 2 Array format of DPYD genotyping probes

oW T oM T12W *12M
oW T oM T12W *12M
AW *4M tSW *5M
AW T4M AW *5M
T3W *3M A *2M
TA3W *3M AW *2M

W: wild type, M: mutant.

1.7 FAMEFESHEM

Cy3 bRicAIHAE PCR PR 5250 (5 x 88C,
0.1% SDS, 1 x Denhardt 187> &, # 10 ul
BERBEBEESRHATRE. SHRETRAXE
H, FEA0CRKBPARIR 1 b, 2RO RIRTE
B A (1 x88C, 0.2% SDS), ¥R B (0.2 x 88C)
FIFEHE C (0.1 x88C) PEFEH 1 min.

S hH AR SR GenePix 4000B (Axon 2
7)) TEEATEK 540 nm, R FEEK 570 om (Gy3)
HE. B GenePix Prod. O A 3B E A
10 pm B116 7 TIFF B%. ®MBRESRER. F5
BELSARTHEERSSETE.
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VLAREAT. 0 P A o il B0 R R B sl 46 59 PCR
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2 4 R
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T ETH PCR 514 F A AR 414, 3 H HE
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(%7 PCR 3 /=4 5% A4S A 5 0% PCR 7

VAR UERIE TR R, Eh T4
BT EANEEE SRk, TEES R B IRE )
HAZEST: MFEHANKPCR FEF=4EKRE
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PCR RNE—ERE LBE T s Aif
FLELER T AXTHRR PCR R0 B, Flies 4 thd A
1:10, 1:20, 1:40 B PCR #0403, R85 590
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Fig.1 2.5% agarose gel electrophoresis of the PCR

products of DPYD gene
M: DGL2000 marker: T: Triplex PCR produets of F1/RL, F2/R2,
F3/R3. I: F1/R1: 2: F2/R2: 3. F3/R3.
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Fig. 2 Scanning image of the representative DNA samples detected by DNA microarray
(ad Wild type homozygote: (b DPY¥D™ 5 homozygote; (o3 DPYD™1/7 8 heterozygote: (dD DPYD ™5 homozygrote:
Celd DPYD™ 1/7 5 heterozygote.

2.4 \pbRFERERE R 575

AEEDR SR AFEFR 6 A SNP AL sl T
M, 58 ZI DPYD'5 TR T R K 32.08%,
DPYD'9 FIT R K 11.25%. K EIDPYD'2,
"3,'4, " 12 REBFMEF. DPYD BMEFET
FAIRHABERSHUMES Fir &FFR%E, ML
ARERTHRERENERE., BEREENEE

ZHLEEHESR (P>0.05), THESERK
RELEZE XA

ST ARG E R DPYD'S 1 DPYD'9 £ 58
. ZEMERENEERARATHRE (R4,
SRAWE, TEZFHEESR (P>0.05), FHL
L BATRE R 51 R LR

Table 3 Allelic frequency of DPYD "5, DPYD "9 in different subject groups

Mutant Wild type
Allele Subject group Frequencys/ %
(homo-sheterozygous ) (homozygous )
Cancer patient 40 72 35.71
DPYD" 5 Nephritic patent 14 31 3L 11
Healthy volunteer 23 &0 27.71
Cancer patent 15 a7 13. 39
DPYDT 9 Nephritic patent 42 6.67
Healthy volunteer 9 4 10. 84
Table 4 Allelic frequency of DPYD ™5, DPYD ™9 in male or female cancer patients
Mutant Wild type
Allele Sex Frequencys/ %
{ homo-/heterozygmte )  homozygote )
Male 25 45 35.71
DPYD™ 5
Female 15 27 35.71
Male 11 50 15.71
DPYD™9
Female 4 33 5,52
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Fig. 3 Direct sequencing results of the purified PCR
products of 3 DNA samples
Marked square ndicated the T1627C SNP gte m DPYD gene. (al Wild
type { single peak for T3, (h) Heterozygous mutant ( double peaks for
TrC). (ed Homozygous mutant Csingle peak for ¢,

3 e
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Frequency Detection of The Known DPYD Alleles in The Studied Subjects
Using Oligonucleotide Microarray ”

WEN Si-Yuan, WANG Xiao-Yun™ , ZHANG Min-Li, WANG Sheng-Qi ™
( Beijing Institute of Radiation Medicine, Beijing 100850, China)

Abstract DPD enzyme, encoded by the DPYD gene, is the major rate-limiting enzyme in the metabolism of the
anti-cancer drugs. And it exists substantial inter-individual variations in its enzymatic activity. It was shown that
mutant alleles of DPYD that encoding an inactive/decreased enzyme are largely caused by SNP (single nucleotide
polymorphism?> in the gene. Detection of the SNPs is the basis for the prediction of drug-response and realization of
individualized therapeutic regimen for patients. For this reason an oligonucleotide microarray for genotyping 6
known SNPs of DPYD gene was optimized, and the genotyping standard for this micrearray was fabricated. The
microarray system was used to detect the mutant allelic frequeney of DPYD in cancer patients (112 individuals) ,
nephrotic patients (83 individuals> and healthy subjects (45 individuals ). In the studied groups. the average
frequencies for the mutant alleles of DPYD®5 and DPYD™ 9 are 11.25% and 32. 08% respectively. No mutant
alleles of DPYD™ 2, 3, "4, *12 were found. And there is no significant difference (P >0. 05> in the mutation
incidence in different subject groups or sex groups. The SNPs was shown to have no significant association with the

disease and sex. The genotyping results of 20 samples were tested by direct sequencing. the genotyping results of
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19 samples by miroarray were conformed with the direct sequencing. The allelic frequencies of DPYD™ 5 and

DPYD" 9 is high in the studied groups. quick and accurate detection of them can be achieved by using DNA

microarray.
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DPYD gene, olignueleotide microarray, genotyping, pharmacogenomics
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